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Commercial Production of 
Vegetable and Flower Plants 


RAYMOND SHELDRAKE, JR. 


Growing plants for field setting 
or for sale is big business in New 
York State. The production of good 
quality plants is not simple, how- 
ever, and does require careful 
planning and management. This 
bulletin is written to aid commer- 
cial growers who produce both 
vegetable and flower plants; it is 
not intended for persons who wish 
to ;grow a few plants for home 
gardens. 


PLANT GROWING 
STRUCTURES 


Plants can be started in various 
types of structures. Glass or plastic 
covered greenhouses, hotbeds, and 
cold frames are all used in plant 
production. 

Many growers prefer glass houses, 
but cannot justify the large invest- 
ment necessary for a structure that 
may be used only eight to 12 weeks 
of the year. Recently, plastic cov- 
ered houses have become popular. 
The growth of plants under plastic 
appears to be equally as good as 
under glass. Whether the house is 
covered with glass or plastic, the 
main features to consider are ade- 
quate heating, sufficient ventilation, 
and provisions for efficiently han- 
dling large volumes of plants. 


AND JAMES W. BoopLey 


Commercial greenhouse manu- 
facturers will supply plans and 
materials for erecting glass houses, 
or will build the house if necessary. 

Many types of plastic covers have 
been tried. A good house for plant 
growing is the panel or sash-type 
house. All, county extension agents 
in New York State have plans for 
such a house. The panel house 
can be ventilated easily because the 
panels slide down. 


Other non-panel houses have 
been used successfully if fan venti- 
lation is employed. A fan with 
sufficient capacity to change the 
air once a minute is necessary. 
Each fan is rated in cubic feet per 
minute (cfm). To determine the 
size necessary, simply calculate the 
volume of air in the house and 
obtain a fan rated to equal that 
volume. The fan should exhaust 
the air from the greenhouse. A port 
as large or larger than the fan 
opening should be located on the 
opposite end of the house. 

Heat for glass or plastic houses 
can be supplied from oil, coal, or 
gas-fired furnaces. The amount and 
distribution of the heat is of utmost 
importance. The type of fuel used 
will depend upon local costs. A 
general rule is to have sufficient 


’ 

> 
5 

| 
| 
4 

a 

1 

j 
| 

4 

| 

2 
| 

| 
qe 


This electrically heated hot bed for melon plants is being ventilated to keep 
temperatures cool and prevent the accumulation of too much moisture. 


This sash-type greenhouse is being used effectively in conjunction with a retail 
sales unit. 
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Panel or sash-type plastic covered greenhouses are popular and easily 


constructed. 


thermostatically controlled fans that change the air once every minute. 
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Unit gas heaters are becoming more popular for heating both glass and plastic 
greenhouses. 


Greenhouses with removable side panels keep plants cool yet protect them from 
harmful rains late in the growing season. 


6 


heat potential to keep the mini- 
mum temperature needed on the 
coldest day. As a rule, 10,000 to 
12,000 BTU’s (British Thermal 
Units) are needed for each 10°F. 
difference between inside and out- 
side temperature for every 1000 
square feet of exposed surface area. 

For successful production of good 
quality plants in greenhouses, 
whether plastic or glass, careful 
control of temperature, moisture, 
and nutrient level is important. 
Good management is the key to 
success. 


Hotbeds and coldframes 


A hotbed is essentially a cold- 
frame with provisions for heat. 
They are generally covered with 
standard sash three by six feet. 
Recently, with the advent of plas- 
tics, other sizes have been used. 
No attempt will be made in this 
bulletin to discuss the details of 
hotbed construction. Excellent 
plants can be produced in hotbeds, 
but the labor efficiency when hot- 
beds are used is very poor. Many 
growers will use coldframes later 
in the season to hold or harden 
plants. Careful management is of 
utmost importance with hotbeds 
and coldframes and a grower must 
pay special attention to tempera- 
ture control. 

It is efficient to have either cool 
houses or frames in which to put 
plants after germination and spot- 
ting out. A greenhouse with re- 
movable sides, suits this purpose. 


If frames are used, periods of heavy 
rainfall can damage the quality of 
the plants seriously when the sash 
must be left off for ventilation. 
Many days with rain and little sun- 
shine favor leaching of nutrients, 
and worst of all, an infection of 
botrytis or other diseases. 


STARTING PLANTS 


Soils and mixes 


The media for starting plants 
may range from a completely arti- 
ficial material such as vermiculite 
to a straight field soil. 

There are certain attributes of 
a germinating medium that should 
not be overlooked. It should be 
rather fine and uniform; free of 
insects, diseases, bacteria and weed 
seeds; well aerated and loose; and 
capable of holding and moving 
moisture by capillarity. 

A good loam soil may be satis- 
factory for seed germination if it 
does not pack when watered. Many 
growers will fill a flat with soil 
and use a half-inch layer of vermic- 
ulite or fine soil on top of the soil. 

After the flat is filled with the 
basic soil mixture, it should be 
firmed around the edges with the 
fingers or with a narrow board. 
Firming the edges will provide 
uniform packing throughout the 
flat. This ensures even settling of 
the soil after it is watered, and 
helps to eliminate uneven growth 
from poor distribution of water and 
fertilizers. 
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Firm the soil around the edges of the flat to even packing. 


Screening fine soil on top of the seed flat provides a uniform seed bed. 
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A half and half mixture of field 
soil and peat, or field soil and sand, 
is also satisfactory for germination 
of seeds. 


Straight sand is not recommend- 
ed because its moisture-holding 
capacity is very low. Seed sown in 
the upper one-fourth to one-eighth 
inch of sand will be exposed to 
rapid fluctuations of wetting and 
drying. Frequent overhead water- 
ing is needed, and this method of 
watering will dislodge fine seeds 
from their positions in the flats. 
Subirrigation may be used, but on 
bright days it may be necessary to 
water these flats two or three times 
daily. 


Mixtures of equal parts of soil, 
sand and peat, or soil, peat and 
horticultural grade perlite are very 
good as a germination media. 


Large seeded plants such as to- 
mato, pepper, cabbage, cucurbits, 
zinnia, and marigold may be sown 
directly in vermiculite and grown 
to transplanting size without hav- 
ing to be pricked off. This is a 
special technique of growing and 
is covered elsewhere in this bul- 
letin. 


Seeds 


You cannot grow good plants 
without good seeds. The cost of 
seeds is very small when compared 
to the sale price of plants. It is 
better to pay a reputable seed 
supplier a little more than to get 
a bargain from an unknown com- 
pany. 


Be sure to plant more seeds than 
the number of plants needed for 
sales. Do not expect more than 66 
to 75 percent of the seeds planted 
to germinate. Of this number, 50 
to 60 percent will yield satisfactory, 
vigorous, well-developed seedlings. 


Methods of sowing 


Several sowings usually are made 
at two to three week intervals to 
provide plants in various stages of 
growth for the sales season. 


A uniform broadcast sowing can 
be made best by dividing the 
amount of seed required for the 
container into two equal parts. Use 
the first half to sow the entire flat. 
The second half is then sprinkled 
uniformly over the whole flat at 
right angles to the first half. By 
sowing in this manner, uneven 
distribution of the seed is pre- 
vented. 

A mechanical vibrator makes sow- 
ing in rows easy, and row-sowing 
helps to control the spread of damp- 
ing-off. The disease usually will 
progress to the end of the row and 
stop. In a broadcast-sown flat it 
may continue, unless checked with 
a fungicide, until the entire flat is 
affected. 

Whether sowing broadcast or in 
rows, avoid burying the seed. The 
usual rule is to cover with media 
to twice the thickness of the seed. 
The seed may be sown and then 
covered with finely sifted sterilized 
soil, sand, vermiculite, or fine peat 
moss. Shredded sphagnum is not 
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An electric vibrator is useful for sowing seeds in rows. 


recommended because it tends to 
form a solid layer on top of the 
seed and restrict germination. 
Extremely fine seeds such as snap- 
dragon or petunia should not be 
covered. These may be watered-in 
with a very fine spray or mist. It 
is better to sow fine seed and then 
subirrigate the flats in preference 
to overhead watering, or water the 
flats first and then sow the seed. 


Watering 

Ideally, seed flats should remain 
sufficiently moist without adding 
more water through the germina- 
tion period. One method that 
approaches this ideal is to place 


the entire flat in a plastic sleeve or 
bag after the initial irrigation. The 
plastic keeps the moisture in, allows 
air exchange to take place, and 
keeps disease organisms out. A 
large sheet of clear plastic may 
be used to cover many flats at one 
time. The plastic should be kept 
from the surface of the soil by 
strips of wood 114 inches high, or 
by the labels of the flats. If the 
plastic rests on the soil surface, 
extremely bright sunny days in late 
March and early April may cause 
an increase in temperature that 
will damage the seeds. On such 
days, a single layer of cheesecloth 
shading will prevent temperature 
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To retain moisture, cover seed flats with 
plastic bags until the seeds germinate. 
The bag should be removed as soon 
as the seedlings appear. 


increase. This heat problem usually 
does not occur in January, February 
and early March. 

It is important that the plastic 
covering be removed when the first 
seedling leaves appear. Adequate 
ventilation eliminates many prob- 
lems that frequently occur in the 
seedling containers. 

Surface watering is practiced by 
many growers, but it requires ex- 
perience. A very fine mist-spray 
should be used to avoid washing 
the seed from the soil. Non-uniform 
applications of water, overwatering, 
and insufficient moisture are fre- 
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quent problems when surface water- 
ing is done by hand. 

Excellent moisture control and 
good seed germination have been 
obtained with the use of low 
pressure intermittent mist. An ap- 
plication of four seconds of mist 
every six minutes from 8:30 a.m. 
to 4:30 p.m. should keep the seed 
containers sufficiently moist. Expe- 
rience will tell whether the misting 
cycle should be more or less fre- 
quent. 

With the use of mist, bottom 
heat is necessary. Bottom heat may 
be provided by electric cables em- 
bedded in a one-inch layer of ce- 
ment or placed under half-inch 
mesh screen with three quarters of 
an inch of gravel on the screen. The 
screen distributes the heat uniform- 
ly and prevents hot spots. Seventy- 
five to 80° F. is the desired tem- 
perature for bottom heat. 


Electric cable is embedded in a layer 
of concrete to provide bottom heat for 
this germinating table. 
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Temperature 


Most seeds germinate best at air 
temperatures of 65° to 70° F. at 
night. If it is not possible to main- 
tain a 70° F. night temperature, 
60° F. may be used, but a day tem- 
perature of 75° to 80°F. is desir- 
able. Warmer than normal green- 
house temperatures can be obtained 
by draping a piece of clear plastic 
over supports to entrap heat from 
steam pipes under the benches. 

A limited number of crops will 
germinate best at a 60°F. constant 
temperature. These can be handled 
in a separate part of the growing 
area of the greenhouse. 

When the seeds germinate, the 
flats should be removed to a cooler 


environment than that of the 
germinating area. A 55°F. night 
and 65°F. day temperature will 
prevent the plants from becoming 
soft and spindling. 


PRICKING OFF AND 
GROWING ON 


The ideal stage for pricking-off 
seedlings into the growing contain- 
er is when the third leaf or the 
first true leaf appears between the 
cotyledon leaves. At this stage of 
growth, the least amount of shock 
and set-back of the plants occurs. 
Too frequently, growers allow the 
seedlings to become hard and 
stunted in the seedling flat. The 
grower should have all materials 


A well-grown flat of tomato seedlings ready for pricking-off. 
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such as containers, sterilized soil, 
and labor ready for the transplant- 
ing operation to avoid delay. 


Field soil preparation 

The soil for growing may be the 
same as that used for seeding, or 
it may be slightly modified. The 
requirements of a good soil mix 
are: 

1. Enough organic matter to en- 
sure necessary moisture retention 

2. Enough sand or perlite to 
provide good drainage and aera- 
tion 

3. Nutrients adequate for plant 
growth 

4. Freedom from harmful pests 
and diseases 

Bedding-plant growers produc- 
ing large numbers of plants start 
their soil preparations several years 
in advance of their needs. They 
use field soils primarily. The field 
soil is built up by the use of 
grasses for cover crops. The small 
roots that develop provide organic 
matter and also make the soil more 
friable. 

A good planting mixture for low 
land that is moist and heavy is 
six pounds of Kentucky bluegrass, 
four pounds of timothy, two pounds 
of redtop, two pounds of red clover, 
two pounds of alsike clover and 
one pound of ladino clover to each 
acre. 

On dry land where moisture may 
be inadequate at certain times of 
the year, use the following for each 
acre: four pounds of Kentucky blue- 


grass, four pounds of timothy, four 
pounds of orchardgrass, two pounds 
of redtop, four pounds of red clover 
and one pound of ladino clover. 

When moisture is ample, another 
good mixture consists of eight 
pounds of Kentucky bluegrass, four 
pounds of timothy, four pounds of 
red clover and one pound of ladino 
clover to the acre. 

Domestic ryegrass (not the per- 
ennial type) is a good addition to 
any of the mixtures above. It pro- 
duces a heavy root system and will 
add much to the soil structure. 

A heavy application of manure to 
the sod is desirable each spring 
and fall over a three-year period. 
This is supplemented with the 
application of a complete fertilizer 
such as 5-10-10 or 5-—10—5 at the 
rate of 500 to 600 pounds to the 
acre. A nitrate fertilizer is added 
in the spring to stimulate grass 
growth. Lime should be added to 
bring the pH to 6.0 to 6.8. 

During the summer the grass 
should be clipped two or three 
times and the clippings allowed to 
lay and decompose. At the end of 
three years, the topsoil is removed 
in late summer and piled for 
decomposition. When ready for use, 
it should be tested for nutrient 
content. 


Plant-growing soil 

Even though a soil building 
program is followed, it still may 
be necessary to add sand or perlite, 
peat moss, and fertilizer to the 
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material used for bedding plants. 
Frequently the most damaging 
troubles that occur are those asso- 
ciated with a_ high-soluble salt 
content that burns the roots of the 
tender seedlings. If old greenhouse 
soil is to be used, it should be 
tested for total soluble salts and 
nutrients. A salt level reading above 
100 on a 2:1 extraction is too high 
for new seedlings. 

In New York State soils, phos- 
phorus is generally deficient. A soil 
test often shows a trace of phosphor- 
us present. Because phosphorus is 
needed for good root development 
and rapid growth of young tissues, 
any such deficiency should be cor- 
rected before the plants are pricked- 
off to the finishing containers. 
Three pounds of 20 percent super- 
phosphate or 114 pounds of treble 
superphosphate to one cubic yard 
of mix will provide enough phos- 
phorus for adequate growth. 

Many growers like to add a small 
amount of low analysis, complete 
fertilizer to their soils before plant- 
ing. A 5-10—5 fertilizer thoroughly 
incorporated at the rate of one 
pound to a cubic yard is enough 
as a pretreatment. If 10-10-10 or 
10-20-10 is used, only one-half 
peund to a cubic yard is recom- 
mended. These amounts are in 
addition to the superphosphate 
amendment. 

Ground limestone should be add- 
ed to bring the soil pH level to 
6.0-6.8. Your county agricultural 
agent has facilities for testing your 
soil for pH. 


SOIL STERILIZATION 


If any amount of field soil is 
used in the mixture, weed seed, 
perennial roots, insects, and disease 
producing fungi are likely to cause 
serious problems. To ensure uni- 
form success, some method of heat 
or chemical sterilization should be 
used. This should be done in late 
summer or early fall, especially if 
chemicals are used. Best results are 
obtained if the soil temperature is 
above 60° to 65°F. No attempt 
should be made to treat soil chem- 
ically when the soil temperature is 
below 60°F. 


Steam 


If equipment for steam treating 
soil is available, this is by far the 
most effective and economical meth- 
od of sterilizing. Some growers use 
a room in which flats of soil are 
stacked; others have a steaming bin 
that is covered with a canvas; some 
use a dump truck bed and inject 
steam in the bottom. In any meth- 
od, the soil temperature should be 
raised to 180°F. as quickly as pos- 
sible, and held at this temperature 
for 30 minutes. Complete steaming 
usually will take about two hours 
but will vary with the supply of 
steam, the volume of soil, and the 
moisture content of the soil. Do 
not sterilize for longer periods than 
necessary because certain organic 
breakdown products may build up. 
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Flash Flame 


The flash-flame pasteurizer has 
been thoroughly tested and will 
give excellent results if properly 
used. The soil should be heated to 
175° to 190°F. Approximately 43 
bushels (two cubic yards of soil) 
can be treated each hour. Excellent 
control of weeds, disease organisms, 
and insects is obtained. 


Chemicals 


Methyl Bromide (Dowfume—MC-— 
2; Pestmaster): Methyl Bromide 
(98 percent), a deadly poison, is 
combined with two percent Chloro- 
picrin as a soil sterilant. The 
material is packed in one-pound 


A closed room is useful for steam ster- 
ilizing soil, flats, pots and other ma- 
terials needed to grow disease-free 
plants. The temperature should be 
held at 180°F. for 30 minutes. 


This soil pile has been prepared for gas fumigation. The gas is conducted 
through the plastic tubing into a receptacle under the cover. 
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pressure cans and by use of a handy 
applicator can be injected under 
a plastic sheet. If used according to 
directions, this material will give 
excellent weed and nematode con- 
trol. At higher dosages, it will give 
good control of fungi. The pile of 
soil to be treated could be any 
convenient length and width as 
determined by the size of the plastic 
sheet used. The pile should be 
loose, moist, and not over 18 to 24 
inches in height. Holes poked the 
depth of the pile with a hoe handle 
will greatly facilitate gas distribu- 
tion. The end of the plastic tube 
on the applicator should be fast- 
ened in a gallon can or section of 
eaves trough or a chicken feeder. 
The liquid methyl bromide will 
flow into this receptacle. Methyl 
bromide boils and forms gas at 
temperatures above 40°F. and the 
gas will be confined by the plastic 
cover. The gas is heavier than air 
and will penetrate the pile. 

Vapam (VPM): Vapam is rela- 
tively new in the field of chemical 
sterilization. It is a liquid material 
that, when mixed with water and 
incorporated into the soil, will 
control most weeds. Manufacturers 
directions should be followed close- 
ly. Recent work has shown that it 
is beneficial to use a plastic cover 
over the soil being treated. 


Methyl bromide and Vapam have 
also been used as a fall outdoor 
soil treatment for pansies and other 
over-wintered crops. The improve- 
freedom from 


ment in growth, 
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weeds, and ease of digging more 
than offset the nominal cost of 
treating the soil. 


Formalin: Commercial formalin 
(formaldehyde) is often used to 
treat flats of soil. A dilution is made 
with one part Formalin and 50 
parts water and sprinkled over the 
soil surface at the rate of two quarts 
of solution per square foot of soil. 
The flats are stacked and covered 
with burlap sacks or plastic for 
24 to 48 hours. It is well to dip 
the burlap in the solution also. 
When the soil is sufficiently dry, 
it should be worked again to permit 
the fumes to escape. A waiting 
period of at least 10 days is desir- 
able before using the soil for 
pricking off seedlings. Seeds can be 
sown within 24 to 48 hours if 
watered in thoroughly. 


Chloropicrin: Chloropicrin (tear 
gas) is available as a liquid that 
can be injected into the soil. Before 
treatment, the soil should be loose 
and friable, 65°F. or higher in 
temperature, and have a good 
moisture content. 

The soil may be treated when 
making the stock pile. Fill a box 
or build a pile 10 inches deep; 
then inject five cubic centimeters 
of Chloropicrin in the center of 
each 10-inch cube of soil. The 
second 10-inch layer of soil is then 
added and treated. One cubic yard 
of soil can be treated with 34 
pounds of chloropicrin. When the 
pile is complete, wet it down thor- 
oughly with water and cover with 
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plastic or wet burlap. This seal 
should remain in place for 48 
hours. The soil should be aired for 
about 10 days after treatment. If 
any evidence of tear gas is noticed, 
do not use the soil until these signs 
have disappeared. 


ARTIFICIAL MEDIA 
AND MIXTURES 


The use of materials other than 
soil for a plant growing media has 
been finding more and more favor 
with growers. A sterile mixture of 
known nutrient concentration, 
easily stored, and light in weight 
are all attributes of mixtures of 
peat and perlite or peat and vermic- 
ulite. In some cases, vermiculite 
alone has proven to be a satis- 
factory media for certain directly 
seeded vegetables and flowers. All 
of the artificial media or mixtures 
mentioned in this bulletin are far 
superior to soil in aeration and 
drainage characteristics. 

Because none of the artificial 
media except vermiculite contain 
nutrients, some fertilizer additions 
should be made prior to planting. 
The following materials should be 
added to each cubic yard of mix- 
ture used: 

4 ounces potassium nitrate 

4 ounces potassium sulfate 
21% pounds calcium limestone 
21% pounds 20% superphosphate 
pounds dolomitic limestone 

The above mixture may _ be 
stored indefinitely without deterio- 


ration or loss of fertility. As a 
possible substitute for the above, 
four to six pounds of 5-10-5, 10 
pounds of limestone (dolomitic if 
available), and 214 pounds of 20 
percent superphosphate should be 
used for each cubic yard of material. 
After planting or pricking-off, it 
will be necessary to begin fertiliza- 
tion. The same program of liquid 
fertilization as described under the 
section on vermiculite is satisfactory. 


Vermiculite 


A very lightweight micaceous 
material, vermiculite is commonly 
used for a seeding medium. Ver- 
miculite contains practically no 
nitrogen or phosphorus but does 
contain a considerable amount of 
available magnesium and _potassi- 
um. Vermiculite can be used to 
grow many plants to the salable 
stage. Melon and cucumber seed 
can be planted directly in the ver- 
miculite and watered with a soluble 
fertilizer (20-20-20, 14-28-14, 5- 
25-15) at the rate of one teaspoon- 
ful per gallon of water. Tomatoes 
and other seedlings can be pricked 
out into the material after it is 
watered thoroughly with the above 
solution. Yield tests and_ plant 
survival tests have shown the use 
of vermiculite to be as good as 
soil mixes for starting these two 
crops. 

In experiments where dry mix 
fertilizers (5-10—5) were mixed with 
vermiculite, eight ounces of the 
fertilizer per cubic foot of vermic- 
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Both of the packs above were grown in artificial media. The one at left was 
grown in half vermiculite and half peat moss; the one at right in half perlite 
and half peat moss. Nutrients were added each time the plants were watered. 


ulite appeared to be adequate for 
most plant nutrient requirements 


for four to six weeks. However, 
one problem with dry mixing is 
that the fertilizer tends to sift out. 
To overcome this, the fertilizer can 
be mixed with a small quantity of 
shredded peat moss. If deficiencies 
develop, it is a simple matter to 
feed with one of the soluble ferti- 
lizers at the rate mentioned above. 
No foliage burning results at this 
rate and it is not necessary to rinse 
the foliage after feeding. 


Perlite 


Perlite is a form of volcanic rock 
that is expanded when heated to 


1800°F. As a result of heating, it 
is sterile. It has a pH of 7.0 to 7.5 
and is essentially inert. This mate- 
rial does not decay or otherwise 
deteriorate. Perlite will hold three 
to four times its weight in water. 
Perlite is sold under various trade 
names. It is important that the 
horticultural grade material be 
obtained because it contains the 
proper aggregate size. 

As a propagation media, perlite 
has proven very successful when 
used alone or in combination with 
peat moss. Used as a growing media, 
perlite alone has been unsatisfac- 


tory. 


One of the most satisfactory 
media for growing is a combination 
of German sphagnum peat moss 
and horticultural perlite. Mixtures 
of 50 percent peat and 50 percent 
perlite by volume, and 75 percent 
peat and 25 percent perlite have 
produced excellent plants whether 
directly seeded or pricked off. 

A media composed of equal parts 
of peat moss and vermiculite has 
proven as good as mixtures of peat 
and perlite. 


CONTAINERS 


For many years, the accepted way 
of selling plants was to dig the 
required number from a flat and 
wrap them in old newspapers for 
the customer. This was both time 
consuming and inefficient. Modern 


selling methods dictate a super- 
market approach to selling, and 
plants must be grown in acceptable 
sales packages. Such sales units are 
also advantageous for the consumer 
because immediate planting is not 
necessary. 

The most popular size unit is 
the dozen pack. Many types of con- 
tainers of this size are offered. 
Regardless of the type selected, the 
pack should be deep enough to 
hold a sufficient quantity of soil; 
should be strong enough to permit 
handling with one hand when 
ready to sell; should have sufficient 
drainage holes in the bottom; and 
most of all should remain attractive 
even after being in the greenhouse 
for the plant growing period. 

Before purchasing any sales unit 
or pack, it would be well to check 


Four types of useful containers for growing plants. The three at top are molded 
fiber; the bottom one is plastic. 
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Production of plants in dozen packs is becoming very popular. A master con- 
tainer to carry large numbers of packs at one time is almost essential when 
producing in this manner. 
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c A handy cart for transporting flats of bedding plants in a greenhouse. cm 


buyer preference, especially if the 
unit will not be sold directly to the 
consumer. Packs are available that 
are made of aluminum, pressed 
paper, plastic, veneer and other ma- 
terials. It is advantageous to use one 
size and type of pack if possible for 
all plants grown. By so doing, a 
master container that holds four to 
eight packs can be used to move 
several units at one time. The mas- 
ter container or flat is generally 
made of wood. There are some com- 
mercially available metal ones also. 
Some method of handling master 
containers in bulk lots also is nec- 
essary in a large plant-growing op- 
eration. 

Containers other than the dozen 
pack are also available. These range 
from clay pots to non-returnable, 
low-cost individual containers. The 
peat-fiber pot has become very 
popular because the plant can be 
set, pot and all, right into the 
garden. In this container, the roots 
penetrate the side walls. Experience 
has shown, however, that for best 
results the pots should be placed 
tightly together in a flat or ou the 
greenhouse bench. Where greater 
root penetration is preferred, a half- 
inch to one-inch layer of sand, soil, 
perlite or vermiculite should be 
placed in the bottom of the flat 
or bench. This method of handling 
also decreases drying. These pots 
are available in both round and 
square shapes in many sizes. 


Both wood veneer and paper 
plant bands of various sizes are 


Peat fiber pots for starting plants are 
left to right: four-inch round, three- 
inch round, three-inch square, and 2'- 
inch square. 


A seven week old tomato plant in a 
three-inch peat pot. Pots are left on 
when plants are set in the field. 


A well-grown melon plant in a veneer 
band ready for transplanting to the 
field. 
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popular for growing individual 
plants. The bands should be re- 
moved before setting the plants 
in the field. Thorough watering 
of the soil prior to removing the 
band is helpful in keeping the cube 
of soil intact. 

Wood veneer bands should be 
soaked in a standard starter solu- 
tion (20-20-20, 10-52-17, 14-28-14) 
made up at the rate of two to three 
pounds in 50 gallons of water. 
This starter solution will offset the 
yellowing (nitrogen deficiency) 
often encountered when wood 
bands are used. 

In many foreign countries, small 
blocks or cubes of compressed 
media are used for plant growing. 
The mixture for the cubes usually 
has a high proportion of peat moss, 
and a clay loam for binding. Be- 


cause this method of plant growing 


is relatively new to this country, 
only a few machines are available 
for their manufacture. 


CULTURE AFTER 
TRANSPLANTING 


After the plants are spotted off 
into the final growing containers, 
watering, fertilization and temper- 
ature control are most important. 
During warm spring days, the task 
of watering will demand most time 
of the grower. Twice a day water- 
ings are not unusual; frequently 
watering three times a day is nec- 
essary to keep the plants from wilt- 
ing. Often the second or third 
watering is nothing more than a 
light sprinkling that serves to wet 
the foliage and top half-inch of 
soil. A good soaking can make a 
third watering unnecessary. 


Flexible plastic hose with flat spray nozzles is used for watering plants. 
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A fertilizer proportioner installed in a 
water line keeps watering and fertiliza- 
tion constant. 


To eliminate the need for con- 
stant attention, apply water to a 
large area at one time, and in 
quantities sufficient to wet the con- 
tainers thoroughly. For this pur- 
pose, a flexible plastic pipe system 
that has nozzles capable of a 180 
degree flat spray has been used 
successfully by many bedding- 
plant growers. The pipe is fixed to 
the perimeter of a cold frame or 
bench, and the nozzles are spaced 
30 inches apart to direct a fan of 
water into the growing area. The 
turn of a valve opens the water 
line to provide a uniform, soaking 
application of water in three to 


five minutes. Galvanized metal pipe 
with similar nozzles also has been 
used, but is not so flexible in its 
application as the plastic pipe. 

The use of a simple hose attach- 
ment or a more elaborate fertilizer 
proportioner allows the grower to 
fertilize as he waters. Completely 
soluble fertilizers provide uniform 
applications of fertilizer to the 
growing plants. A constant fertili- 
zation-watering program with a 20- 
20-20, 15-30-15; or other soluble 
fertilizer used at the rate of one- 
half to three-quarters of a pound 
to 100 gallons of water has pro- 
duced excellent plants. 

Some growers prefer to fertilize 
less frequently with stronger rates. 
An application of two pounds of 
20-20-20 or similar material to 100 


A broom clamp keeps the end of the 
hose off the ground and prevents con- 
tamination. 
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gallons of water every two weeks 
will produce very good plants. 

The relatively small volumes of 
soil being used have a tendency 
to dry out rapidly, and require 
more frequent watering than would 
be necessary with a larger volume 
of soil. Because the containers are 
watered more often, fertilizers have 
a tendency to be leached from the 
soils very quickly. For this reason, 
a weak application of fertilizer at 
each watering is preferred to a 
heavier application every week or 
two. 

As with watering and fertiliza- 
tion, proper ventilation and heating 
is a requisite for top quality plants. 
As soon as the plants are established 
in the final container, they should 
be placed in a cool environment. 


Many bedding plants require full sun! 
hardening when the weather warms. 
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For most plants, a minimum of 
55°F. at night is not too cold. 
During daylight hours, tempera- 
tures should not be allowed to 
get above 65°F. on clear days and 
60°F. on cloudy days. Higher tem- 
peratures mean greater water loss 
from the plants, and more frequent 
applications of water are necessary 
to keep the plants from wilting. 
Soft, spindling growth usually de- 
velops as a result of over-watering. 
Keeping the plants cool results in 
compact, stocky top growth and a 
good root system. 


Hardening plants 

The term hardening or harden- 
ing-off is applied to any treatment 
that results in a firming or harden- 
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ing of the tissues of the plants. 
Hardening enables the plants to 
withstand unfavorable environmen- 
tal conditions such as wind-whip- 
ping, drying out, or cold damage 
when transplanted outdoors. 

Any treatment that materially 
checks growth of the plant increases 
its hardiness. The methods most 
commonly used to harden plants 
are exposing them to lower tem- 
peratures for a week or more before 
sales, drying the plants off by re- 
ducing the amount of water applied 
to them, or a combination of the 
two. If the plants have been grow- 
ing in partial shade, exposure to 
full sunlight and increasing the 
spacing of the containers is also 
helpful. 

It is easier to reduce the fre- 
quency of watering than to lower 
temperatures, especially during 
bright, sunny days. If the plants 
cannot be moved outside, lower 
the growing temperatures in the 
greenhouse. Cabbage or celery 
plants should not be exposed to 
very low temperatures (40° to 50° 
F.) or premature development of 
the seed stalks will result. Over- 
hardening of both vegetable and 
flower plants should be avoided. 


PANSIES 


Pansies for spring sales may be 
grown in two programs. The 
general method is to seed in the 
early fall, transplant to outdoor 
beds about September 1, and to 


have them in bloom in the spring. 
The newer method is to seed in 
December and have the plants in 
bloom for spring after growing 
them in the greenhouse. 


Overwintered pansies 


The seed for overwintered pan- 
sies is generally sown in late July 
or early August. Two or three 
sowings should be made at seven to 
10 day intervals. The sowing date 
should be timed to have the plants 
in bud or ready to flower when 
freezing weather is at hand. 


Uniform moisture is a prime 
requisite for successful seed ger- 
mination. Do not allow the seed 
flats to dry. The moisture level 
should be maintained until the 
seeds have germinated. 


The best temperature for ger- 
mination is 60° to 65°F. In a warm 
greenhouse this may be obtained 
by placing the flats on the floor 
underneath the bench. As soon as 
the seedlings appear, the flats 
should be placed in full sunlight. 

After the plants have developed 
they should be spaced out into 
the field or cold frame at a six- by 
six-inch or greater spacing. Do not 
plant the young plants so that the 
crown is below the soil level. Deep 
planting may increase the possi- 
bility of disease. 

Fertilization of the growing area 
prior to setting the plants out is 
recommended. Adequate lime to 
bring the pH to a range of 6.0 to 
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Weeds were controlled in this field of overwintered pansies by using methyl 
bromide as a soil fumigant. The area in the foreground was totally untreated. 


6.8, and superphosphate to ensure 
adequate phosphorus should be 
added. A 5-10-10 or similar analysis 
fertilizer can be used at the rate of 
600 to 800 pounds to the acre. All 


of these materials should be thor- 
oughly incorporated into the soil 
before planting. 

Fumigation of the soil to control 
weeds is a regular practice. Methyl 
bromide at the rate of one pound 
to 100 square feet does an excellent 
job. Follow the directions on the 
can for best results. 

After the ground is frozen, the 
plants should be covered with a 
mulch. The mulch is used to pre- 
vent alternate freezing and thawing 
of the soil. Salt hay or coarse straw 
is preferable to materials that may 
pack and rot. Do not pile the 
material so thickly that air is 
excluded and the plants smother. 
A very light mulch is desired. 
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Winter sown pansies 

For pansies grown in greenhouses, 
seeds should be sown in December 
or early January. The germination 
media is the same as for other 
bedding plants. This mix should 
be steam sterilized at 180°F. for 
one-half hour. The best germina- 
tion temperature is 60° to 65°F. 

As soon as the seedlings develop 
they are transplanted to the finish- 
ing container. Most growers use the 
dozen unit type package and place 
12 to 15 plants in each. As soon 
as the plants are established they 
should be moved into a 50°F. green- 
house. When the outdoor weather 
moderates, the plants may be grown 
in a cold frame at 40° to 45°F. 
At this temperature they will de- 
velop into compact bushy plants 
well adapted to the rigors of trans- 
planting. 

Fertilization with one teaspoon 


: 
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of a completely soluble fertilizer 
such as 20-20-20 or 15-30-15 at 
each watering will provide enough 
nutrients. 

Some advantages of the spring 
sown pansy plant are: a better root 
system that is less severely damaged 


than field dug plants, freedom from 
disease, no winter injury, and no 
hot weather to interfere with seed 
germination. An additional benefit 
is that the time and labor involved 
to produce a salable plant is much 
less than for a field grown plant. 


TIME AND TEMPERATURE CHART FOR FLOWERING PLANTS 


First 


Crop Sowing 


Germina- Growing 
tion Tem- Tempera- 
perature 


Remarks 
ture 


Ageratum February 15 


Late February 
Early March 65°-75°F. 


Early January 65°-75°F. 


Late March 
early April 


February 15 
February 15 
Mid-January 
to February 1 
Marigolds (French). . March 15 to 
April 15 


Lobelia 


Pansy 
(See detailed sheet) 
Petunias January 10 to 


February 10 


Early 
February 


65°-70°F. 


65°-75°F. 


65°-75°F. 


65°-75°F. 
65°-75°F. 


65°-75°F. 
65°-75°F. 


65°-75°F. 


65°-75°F. 


Require 6-8 weeks to flower 
after topping. 


55°F. 


50°F. Holds up well through hot, 
dry summers. Carpet of 
Snow, Royal Carpet, 
Little Gem. 

Will make 3 inch pots for 
bedding in May. Sow Feb- 
ruary 1, for 2% inch, or 
fume for late May or early 


60°F. 


une. 

eat-loving plants; should 
not be sown earlier than 6 
weeks before time of selling. 
If allowed to flower before 
planting will become per- 
manently stunted. 

60°F. Numerous varieties. 
55°-60°F. Do well in partial shade. 


60°F. 


50°F. Slow growing. 


50°F. Purpling of foliage result of 
phosphorus deficiency, 
chilling, windburn. 


Plants come on fast at 60°F. 
Several sowings should be 
made. Do not allow to get 
hard. 

55°-60°F. Seed flats must be kept at 
65°F. until seedlings appear. 
Early March sowing makes 
2% inch pots for May. 
New varieties such as Roc- 
kets or Pioneer best. Soft- 
pinch when 3-inches high to 
promote branching. 


*Many other bedding plants are grown. Space limitations do not permit information on all of them. 
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Alyssum 
Begonias, fibrous..... 
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Snapdragons........ February 1 
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VEGETABLES 


Because of the large acreages of 
cabbage, cauliflower and broccoli 
planted for the fall crop in New 
York State, farmers start these 
plants in outdoor seedbeds. The 
selection of the seedbed area is 
very important. The soil should be 
loose, of medium texture, and high 
in organic matter. A soil with these 
characteristics should incorporate 
and hold water well and should not 
crust. Avoid areas where any crops 
of the cabbage family have been 
grown in recent years. This pre- 
caution helps to prevent clubroot, 
a serious disease in these crops. 

Before seeding the bed, be sure 
the soil is in the pH range of 6.0 
to 6.8. If it is not, work in the 
appropriate amount of hydrated 
lime after plowing. The seedbed 
should receive a complete fertilizer. 
For a normal season, 300 to 600 
pounds of an 8-16-16 fertilizer or 
its equivalent per acre is sufficient 
for the short plant growing period. 
This rate is equal to seven to 14 
pounds per 1,000 square feet. This 
fertilizer should be worked into 
the surface soil after plowing. 

The seeds are sown in a well- 
prepared seedbed in rows from 
eight to 16 inches apart, depending 
on the tools to be used for weeding 
and cultivating. The seeding rate 
should be about 30 seeds per foot 
of row for cabbage and broccoli, 
and 40 to 50 seeds per foot of row 
for cauliflower. A pound of seed 
will produce from 30,000 to 70,000 
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plants or about 4,000 square feet 
of bed area, depending on the soil 
and climatic conditions during ger- 
mination and emergence. For large 
seedbed areas, growers plant from 
10 to 15 pounds of seed per acre 
of seedbed. If frequent leaching 
rains occur during the plant grow- 
ing season, topdressings or side- 
dressings of nitrogen may be nec- 
essary. If plants are small, the 
nitrogen may be applied at the rate 
of about 30 pounds of actual nitro- 
gen per acre, but if plants are only 
one or two weeks from field setting, 
this amount of nitrogen should be 
divided in half to avoid too lush 
a growth and tender plants at 
setting time. 

Good transplants can usually be 
grown in five to seven weeks from 
seeding. The size of cauliflower 
transplants largely determines the 
yield and quality of the spring 
crop. Large transplants that are 
grown under cool conditions in 
the spring will tend to button or 
head prematurely after transplant- 
ing. Select small transplants for the 
spring crop; those with a stem 
thickness about one-half the size 
of a lead pencil will grow well and 
produce a good head. Although 
the size of cabbage and _ broccoli 
transplants is not so critical, smaller 
transplants usually produce the best 
heads. A suitable transplant is one 
with six to eight true leaves. The 
size of transplants is not so critical 
for the fall crop which is growing 
during a warmer period of the year. 
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TIME AND TEMPERATURE 


CHART FOR VEGETABLES 


Time 
Crops 


Grow Plants ture 


Germination Growing 
Needed to Tempera- 


Remarks 
Tempera- 
ture 


Weeks 


Cabbage... 
Early Crop.... 


Muskmelon and Re- 
lated Cucurbits 


Early Market 
Main Crop 


Degrees F. 


Degrees F. 


35-65 For field seed beds of cab- 
bage, broccoli, cauliflow- 
er, see p. 28 

55-65 
55-65 Avoid setting very large 
transplants. 

Do not expose to 40° to 
50°F temperature for two 
weeks or longer; pre- 
mature seeding results. 


55-65 


65-75 
55-65 
65-75 Set with no more than 
two true leaves. 

55-65 

60-70 

Give 10 to 16 square 
inches of space. Less 
space needed but do not 
overharden. 


60-70 
60-70 


When irrigation with the use of 
starter solution follows transplant- 
ing, small plants (six to eight leaves) 
are preferred because they usually 
start to grow faster and form more 
foliage before heading begins. 
When it is necessary to transplant 
under hot, dry conditions without 
irrigation, larger plants with eight 
to 12 leaves are best because they 
will survive better under adverse 
conditions immediately after trans- 
planting. 


INSECT AND DISEASE 
CONTROL’ 


The most common pests that 
affect young plants are aphids, 


See Cornell Recommendations for Com- 
mercial Floriculture Crops and Cornell 
Recommendations for Vegetable Produc- 
tion. 


thrips and slugs. Aphids and thrips 
can be controlled with sprays or 
dusts of malathion, lindane or 
parathion. Slugs are best controlled 
by the use of metaldehyde dust, 
spray or bait sets. Treat the soil 
surface, plants, and surrounding 
area before and after germination. 
Keep all debris cleaned up so the 
pests have nothing to use as feed. 

Damping-off is caused mostly by 
fungi. Pythium commonly causes a 
rot of seeds or seedlings before emer- 
gence, or attacks emerged seedlings 
through the roots. Rhizoctonia 
usually infests seedlings after emer- 
gence, attacking and rotting the 
stems at the soil line. These gener- 
alizations do not always hold, and 
other fungi, often seedborne, some- 
times are involved. 
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Late Crop....... 5- 7 
Broccoli. ......... 5— 6 70 
Cauliflower... ..... 5- 6 70 
Early Crop...... 8-10 70-75 
Eggplant.......... 8-10 70-80 
-90 
Onion 8-10 60-65 
5-7 70-80 
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The control measures for these 
diseases are too numerous to list. 
The more effective methods are as 
follows: sterilize the soil and flats 
with steam or chemical treatments. 
Dust seed lightly with Ferbam, 
Arasan, Semesan or other fungicides 
to help prevent introducing damp- 
ing-off fungi on seeds. Dust the soil 
surface lightly with Ferbam after 
seeding; this is safe and helps to 
prevent recontamination. If damp- 
ing-off starts after the seedlings are 
up, flood the soil surface with a 
solution of PCNB, at the rate of one 
level tablespoonful to two gallons 
of water. 

A very effective method of con- 
trolling damping-off is to drench 


the soil with Panodrench 4 as 
recommended before planting the 
seed. If, in spite of treatment, damp- 
ing-off starts after the seedlings are 
up, try PCNB as above. Severe in- 
jury has occurred when Panodrench 
and PCNB are mixed together be- 
fore applying the drench. 


SALES 


The secret of successful sales is 
in providing the best quality prod- 
uct possible in an attractive sales 
package that is easy for the cus- 
tomer to purchase. A supermarket 
sales area with small carts or wagons 
for picking up packs puts the bed- 
ding-plant business on a self-service 
basis. 


oe. 


The trend in modern marketing is toward supermarket selling of bedding plants. 
Wide aisles and some form of shopping cart should be provided. 


30 


: 
: 
‘ 
ame 
3 
= 
34 
2 


A neat, attractive roadside stand for the sale of vegetable and flower plants. 


$1 


i A convenient check-out area for a garden center. a 
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The display racks or tables should 
be kept well filled at all times. 
Label the flats and other containers 
for variety and color. Eliminate 
the need for customers to ask prices 
by using large price tags on all 
the merchandise you offer for sale. 


A central check-out area makes 
it easy for the customer to complete 
the purchase. This is also an excel- 
lent place to display seeds, fertiliz- 


ers, or garden tools for impulse 
sales. 

Keep the general sales area neat 
and tidy at all times. Half-broken 
flats, spilled containers and other 
debris is not conducive to con- 
tinued sales. 

Adequate parking space is a 
must for obtaining maximum sales. 
If a customer cannot find a parking 
place on the premises, he will con- 
tinue on his way to a competitor. 
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